The problem and the solution. The field of human resource development (HRD) has long ascribed to the analysis, design, develop, implement, and evaluate (ADDIE) model for the systematic creation and delivery of training programs. The development phase is where the actual materials and course content used in the teaching-learning process are created.With the explosion of information technologies in today's world, the course developer must now make the best decision about how to use electronic support related to training. There is a need to explore the development phase of systematic training to see what information technologies are available for the training developer and how these technologies enhance the development process and outcomes.
Dobbs / DEVELOPMENT PHASE OF SYSTEMATIC TRAINING 501 whole or organizer (cognitive theory), the mastery of the parts of the content to be learned (behavioral theory), and a culminating whole experience that integrates the learning (cognitive theory). Their model keeps designers and developers from being distracted from core learning psychology and learners' needs.
A professional working in a systematic training process at the development phase should minimally expect the following from the analysis and design phases:
• an identified organizational performance problem requiring training as part of the performance improvement solution • specification of the organizational, work process, team, and/or individual worker performance goal and existing performance levels • documentation of the knowledge and expertise required of expert performers • specification of the learner performance goal desired of the program and the knowledge and expertise learning objectives for the program • specification of a general program design or strategy for identified learners to acquire the required knowledge and expertise • specification of the specific lesson and/or module design for the identified learners to acquire the required knowledge and expertise.
The development of training materials is often left to the program leader or put in the hands of a program developer. Today's developers must be concerned with training implementation that is exported to the work or learning site using electronic delivery methods and technologies. Training that is imbedded in ongoing work can be either high tech or low tech. Sisson (2001) developed an effective on-the-job training method that is simple and does not require advanced technology. This provides developers with an effective alternative when resources are not available to take advantage of advanced technologies for creation and implementation of training programs.
Issues Related to Using Technology
With the explosion of the Internet and e-learning as a distribution method to deliver training, new automated instructional development tools can make the development of the training program more efficient. These tools suggest that "deciding which combination of instructional methods, presentation methods, and distribution methods will best deliver the final program to the learner and outlining/creating instructional materials that are suitable for electronic dissemination is the main competency of the course developer" (Sanders, 2001, p. 11 ).
An important issue in the development phase of systematic training is the selection of the instructional information management system or delivery vehicle.
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This decision should be shared by the design team, the instructors selected to conduct the training, and the supervisors from the system where the trainees work. Potentially, this is a one-time decision that transcends the training function. Chickering and Ehrmann (1997) encouraged program developers to choose technologies, when appropriate, that are interactive, problem oriented, relevant to real-world issues, and evoke the learner toward intrinsic motivation. When deciding on the type of training, the development team should consider the presentation method for the content and materials. Presentation methods can include audio, computer based-training (CBT), electronic text, software platforms, groupware, interactive TV, multimedia, online help, teleconferencing, 3D modeling and/or virtual reality and video, and the distribution methods that can include local area network and/or wide area network (LAN/WAN), Web, Internet, extranet, CD-ROM and/or DVD, voice mail, audiotape, telephone, computer disk, satellite television, cable television, tactile gear and/or simulator, telephone, and computer disks (Sanders, 2001) . When deciding on the presentation method and the distribution method of development, the development team must consider the interface between the technology and the learner. "Technology needs to be treated as just another learning tool. Technology is only a vehicle to meet learning objectives. When viewed in this way, the needs of the learners are kept primary" (Pallof & Pratt, 2001, p. 62 It is important that developers do not become so focused on technologies that the training outcomes are forgotten. Rosenberg (2001) insisted that if developers get lost in the technology and do not focus on how well it is used technologybased training programs will continue to fall short of producing effective results.
Developing Systematic Training Programs
The development phase of systematic training includes the planned steps of creating a prototype of the course; creating a plan of instruction, or syllabus; creation of materials; validation of the training program; field testing on typical users; refinement of the training program; and the placement of the course or training program into the selected delivery medium (Department of the Air Force, 2001).
In the development phase, the instructional materials needed to support the system are created and produced. Existing materials within the organization for the training program should have been identified during the design phase and made available to the program developer during the development stage. Because material development can be time-consuming and expensive, some organizations outsource the training program or purchase costly "canned" training programs that many times do not meet the required training needs of the organization nor the employees. It is essential that quality materials be developed so that learners master the required competencies of their job. Adequate resources are required to develop quality materials in a timely manner. Development of instructional media products are affected by the personnel required for development, development time required, cost, and production of media. All of these factors must be considered and added into the total financial costs and benefits of the training program (Sanders, 2001) . These factors are considered at the design phase and revisited at the development phase.
Some of the instructional materials and/or media that can be used for training are: actual work-site and work-related documentation, off-the-shelf training programs that can be used as-is or customized, print-based material, transparencies, slide and/or tape, audio and/or video tapes, interactive courseware (ICW), including CBT and Computer Mediated Instruction (CMI), interactive video, simulations, streaming video, and virtual reality. Authoring tools for the development of custom instructional materials can include HyperText Markup Language, (HTML), Dreamweaver MX, JavaScript, Authorware, Flash, and a host of other packages (Simonson, Smaldino, Albright, & Zvarek, 2006) . Because the media selection is so important in the development phase, it is important that the developer be aware of all types of systematic training programs and their strengths and weaknesses.
Effective Materials and Program Development
To be instructionally sound, materials should support the objectives of the training or program to be implemented, should be learner centered, should build learning on learning, should meet the organizational purpose that was specified in the analysis phase, should ensure that learners acquire the knowledge and expertise specified in the objectives, and should guide them toward mastery of the task with proper stimuli and reinforcement. The training should use appropriate vocabulary at the level of the target population, be properly paced, and be easy to understand (Department of the Air Force, 2001). "Instructional materials are an essential element to ensuring quality learning experiences" (Smaldino, Russell, Heinlich, & Molenda, 2005 He further stated that it is difficult to select the appropriate mix of technologies for courses but that major considerations should include:
• costs • needs of the learner • needs of the organization • existing technology infrastructure • types of content (p. 11).
Although the costs of developing technology driven training programs can be substantially more costly than traditional classroom instruction, the continued revision and distribution costs can compensate for the initial costs (Sanders, 2001) . Depending on the training being delivered, the costs can range from a very expensive development when 3D modeling and virtual reality are necessary, to the inexpensive hypertext publishing development. The costs will be dependent on the type of training being developed and delivered.
Course developers must become acquainted with new technologies. This will help in choosing the right type of technology to use in the training development. Some of the newer technologies are illustrated in Table 1 and may be considered by experienced training developers.
Open-source software, a relatively new and growing application, may provide a financial savings for systematic training course developers. Open-source software is intended to be freely shared and can be improved on and redistributed to others. The code in which the software is written is free and available to anyone to do almost anything with it, as long as the uses are consistent with a 10-part definition maintained by the Open Source Initiative. (OSI; Simonson et al., 2006, p. 207) The OSI definition addresses free redistribution, source code, derived works, integrity of the author's source code, lack of discrimination of groups, people or fields of endeavor, distribution of license, lack of product specific license, cannot restrict other software, and must be technology neutral (OSI, 2006) . A popular open-source course management system (CMS) is Modular Object-Oriented Dynamic Learning Environment (Moodle) developed by a Web master at an Australian university ("Interest Growing Open-Source," 2003) . Numerous open-source software programs exist in applied areas such as computer-assisted drawing (CAD), finance, math, science, assistive technology, data storage and management, document editing, education, games, groupware, media, and countless others (Neus & Scherf, 2005) . Open-source models seem to be a less expensive avenue for education and are becoming more popular among business and industry trainers.
Materials should adhere to the KISS, "keep it short and simple" rule, and this becomes more important if the course is being delivered electronically or by a subject matter expert (instead of a human resource development [HRD] professional). It is important that the materials meet the objectives of the course and that they are communicated clearly to the learner so that the skills or knowledge learned from the training program are transferred to the workplace for individual or group performance improvement (Swanson & Holton, 2001 ).
Selecting Technologies for Development
Learning management systems (LMS), learning content management systems (LCMS) and content management systems (CMS) are software platforms that allow for the creation, storage, management, and usage of learning content ("Find an Answer," 2003) .
The main purpose of the LMS is to manage students and learning events and to collate data on learner progress (Jacobsen, 2002) . The LMS is typically used in the corporate field because it handles administrative functions of the training and serves as the repository of the training. Robbins (2002) stated that many organizations with extensive, well-established classroom training functions use the LMS as a supplement to enroll learners in classroom-based events, manage face-to-face training, and report on progress. The LMS can help launch e-learning courses but does not provide a mechanism to create and deliver internally developed courses. LMS can include authoring, classroom management, competency management, knowledge management, certification or compliance training, personalization, mentoring, and chat and/or discussion boards ("Find an Answer," 2003) .
LCMS are the corporate version of the traditional CMS typically used in higher education. "These systems are designed to enable subject matter experts, with little technology expertise, to design, create, deliver, and measure the results of e-learning courses rapidly (Robbins, 2002, p. 2) . LCMS track individual learning results throughout the training, and if the training program is developed correctly, employees can receive just-in-time training packets based on demonstrated need. In addition to course development, LCMS offer measurement and reporting of results. This can give corporations accountability for the employee's training results. There are more than 70 LCMS on the market (Robbins, 2002) . The course developer must work closely with the design team to select the right LCMS for the organization.
The CMS is typically used in course development in education because it is more content centered (Jacobsen, 2002) . The software systems can be used to support traditional courses or used to deliver courses electronically. "CMS offer a variety of tools, including information management and data management resources, communication and messaging tools, conferencing tools, calendars, syllabi, assessment and grading tools, and student portfolios" (Minielli & Ferris, 2005, p. 3). These software programs or platforms have made the developer's role easier in presenting an aesthetically pleasing course that provides all of the critical components of the development process. These platforms serve as templates for the developer, and for the novice developer, it can streamline the development process and produce a course that is navigable and instructionally sound. These software platforms are summarized in Table 2 .
With the creation and refinement of software packages, multimedia and animation packages, and supplemental materials offered through textbook companies and vendors, the course developer has many choices to either purchase already created packages and insert them into the development of the course, work with a design team to aid in material development, or develop the course materials from the ground floor (Simonson et al., 2006) . It is important for the developer to "consider and select methods appropriate to the learning (and price tag)" (Beckschi & Doty, 2000, p. 36) .
Preparing a prototype of the training program or course at the beginning of the development process is important. Kruse (2002) stated that in CD-ROM or Web-based training development that developers should use a modified ADDIE system. The traditional ADDIE model uses a linear approach; however, the integrated ADDIE model allows the developer to share information with the other phases and incorporate the other phases into the course development. The LMS, LCMS, and CMS platforms allow the developer the advantage of preparing the prototype at the beginning of the development process. This eliminates the need for storyboards and paper documentation and allows the design team to see the layout of the entire course early in the development process. If changes need to be made in the overall design, this can easily be accomplished before materials and content are developed.
When the prototype of the course has been approved, a plan of instruction or course syllabus should be prepared. The syllabus serves as the overall plan for conducting instruction; therefore, careful preparation of this document should help ensure the effectiveness and efficiency of the instructional system.
It helps standardize the instruction while controlling the quality of the teachinglearning activity. At a minimum the syllabus should include logistics, policies, instructional activities, assessment information, and any other information deemed important to the objectives of the training or course by the design team (Department of the Air Force, 2001). LMS, LCMS, and CMS programs typically contain a syllabus template that aids the developer in comprehensively detailing the course information.
The newly developed course should next undergo validation to prove that the instruction provides learners with skills, knowledge, and competencies to meet job performance requirements. If deficiencies are found in the instruction during validation, they are corrected before course implementation. Validation consists of internal reviews and pilot testing (Department of the Air Force, 2001). It is also advantageous to utilize an outside reviewer to check embedded Internet links. A professional editor can provide the course author(s) with an editor review. This service should also be available for training programs that have been taught previously but that have had significant changes to the content (University of Texas TeleCampus, 2006) .
When possible, validation should be done in segments, units, or blocks of instruction as they are developed. Instructional developers and instructors should not wait until all of the instruction has been developed before testing its effectiveness.
The internal review is typically the first step of the actual validation process. This review identifies inaccuracies and weaknesses in the developed materials and content. Materials should be thoroughly reviewed because this may be the last opportunity to revise before they are presented in course format. If possible, and when applicable, conduct internal reviews each time instruction is developed, updated, or revised. The reviews can take place information, tools, and learning resources on a real-time basis" (p. 26). Some best practices of training development are cited below.
Best Practices in E-Learning Training
AT&T Global Services had the unenviable task of trying to keep more than 3,000 high-tech sales force employees informed about the changes taking place in their business. The company developed the Information and Knowledge Exchange (IKE) to support the workforce. This system was put in place on the Internet and effectively interfaced with the company's intranet. By developing knowledge communities among the workforce, information from field salespeople and internal specialists using the systematic training system can place current information into the IKE. All training information had the same look and feel; however, the information stays fluid and constantly changing. Materials placed into the IKE include source information for contracting the author (Rosenberg, 2001) .
Merrill Lynch took a similar route by combining classroom training with state-of-the art online learning efforts. It developed its own LCMS program that was named Trusted Global Advisor (TGA) for more than 22,000 employees. The project began with one module developed for new hires into the company. Within 1 year the firm had more than 150 training products on the TGA along with best practices in the firm, online job aids, and performance support tools. Employees have the opportunity to customize their home page to deliver a customized learning plan for each user. Before the development of the TGA, all training was live classroom based; however, now the TGA provides prerequisite training for almost every classroom session (Rosenberg, 2001) . Swanson and Holton (2001) noted that CIGNA Healthcare developed a CD-ROM-based instruction for its salespeople. This company followed the ADDIE model in developing its training and used a team from CIGNA and external consultants. "The company project staff utilized external consultants in this work while marinating full control over the project" (p. 246). Case studies from actual CIGNA situations were included in the training and tied the training to performance improvement. Tannenbaum (2002) outlined that organizations need to capture and share knowledge utilizing formal and informal means. He stated that organizations and course developers can do this through:
• identifying internal experts and publishing those so employees know whom to contact for information • establishing shared databases • documenting best practices and work processes • using current technology so the community of learners (employees) can share information • establishing a variety of forums to promote knowledge sharing. Dobbs / DEVELOPMENT PHASE OF SYSTEMATIC TRAINING 511
